Abstract. This paper firstly analyzed the current thermal power situation in China, and then determined several influential factors by referring to the Kaya identity. Finally, the Partial Least Square Regressive model is applied on this issue. To validate the model, this paper calculated the actual Carbon emissions from thermal power industrial by means of the formula formulating by the Intergovernmental Panel on Climate Change's 2006 guide from 1991-2014 across China. Under the model, we find that the amount of population, consumption of the coal and the ritio of the thermal power are the main factors influencing the carbon emissions from thermal power industrial.
Introduction
Due to the rapid grow of the economy of China, the consumption of primary energy and the emission of greenhouse gases has increased rapidly, meanwhile China has become the most greenhouse gases emission country in 2007. With the development of China's industrialization and urbanization, the scale of thermal power is becoming larger and larger. The installed capacity of China has up to 1.36 billion kilowatts by the end of 2014, which is ten times of the 0.138 billion kilowatts in 1990s, improving by 10% average annual growth. Among it, the installed capacity of non-fossil energy has up to 0.45 billion kilowatts, with the proportion surpassing 25 percent at the first time [1] . Therefore, to investigate how to control the carbon emissions basing the unceasing development of thermal power situation makes sense.
At present, related scholars have done a serious of researches centering on the calculation and prediction of carbon emissions. Bo-Qiang Lin adopted LMDI and STIRPA models to analyze the main factors of carbon emission per capita of China [2] . Xiao-Yan Shen adopted Grey model to predict the carbon emissions and conclude that we must adjust the energy consumption structure if the population policy will not change [3] . Chang-Kai Wang also adopted LMDI model to investigate the influential factors of electricity industrial, which found that the economy scale is the most important factor [4] .
But by far, there has rarely paper to investigate the carbon emission from the thermal power industrial using the Partial Least Square Regressive model, so this paper plays a very significant role in controlling the carbon emission in China.
Establishment of the model
Selection and analysis of the indicators. Kaya identity is created by Kaya Yoic, a Japanese scholar, and is widely used to calculate carbon emission and analyze the influential factors [5] [6] [7] . The model and its specific definitions of all variables are expressed as follows:
Where C represents the carbon emission, E represents the consumption of energy, GDP is the abbreviation of Gross Domestic Product, and P represents the amount of population. Based on this, and combing the characteristic of the thermal power industrial, this paper will select indicators from the generation, distribution, and usage of the power three aspects. Thus, this paper selected the ritio of thermal power, the consumption of the coal, the distribution loss of the power, the population and the GDP as the investigated indicators.
Introduction of the model. In view of the issue that the variables we studied may have multiple linear correlation, this paper decide to adopt the Partial Least Square Regressive model to solve the problem.
The Partial Least Square Regressive method integrate principle component analysis, canonical correlation analysis and linear-regression analysis which can acquire the maximum to improve the precision of correlation analysis of the model [8] . The specific model process is as follows:
Firstly, we should acquire the observation sample of independent variables {x 1 ,x 2 ,…,x p }and dependent variables{y 1 1 , where t 1 is the linear combination of the independent variables x 1 ,…,x p , and u 1 is the linear combination of the dependent variables y 1 ,…,y q . In addition, t 1 and u 1 need to be satisfied that they should carry the most variability information and be up to the maximum correlation. The specific steps of algorithm are as follows:
(1) Standardizing the data of X, Y and respectively obtaining the standard array E 0 and F 0 .
(2) Calculating the regularization eigenvector w 1 corresponding to the maximum eigenvalue of matrix E 0 T F 0 F 0 T E 0 , and acquiring the first component t 1 =E 0 w 1 . (3) Calculating respectively the regression equation E 0 =t 1 p 1T +E 1 and F 0 =t 1 r 1T +F 1 , thereinto E 1 and F 1 is the residual matrix of E 0 and F 0 , and p 1 and r 1 can expressed as the follows:
(4) Testing the convergence. In this section, cross validation test should be applied to validate the precision: if it dissatisfies the equation E 0 =E 1 , F 0 =F 1 , it should repeat the above steps up to it meets the requirements. Finally, we can get the following equation: Empirical studying. This paper investigates the carbon emissions of thermal power industrial based on the five factors mentioned above, that is the ratio of thermal power, the consumption of the coal, the distribution loss of the power, the amount of population, and GDP. They are respectively expressed as x 1 , x 2 , x 3 , x 4 , and x 5 .
Using the Partial Least Square Regressive method mentioned above, we find that the first two gradients can account for 97.55 percent for the independent variable; thus, we only choose two ingredients. After implementing the steps mentioned above, the final regression equation can be expressed as follows: Model testing. To validate the model, this paper collected some data about the amount of coal, petroleum, and natural gas by using the formula of carbon emissions formulating by the Intergovernmental Panel on Climate Change's 2006 guide from 1991-2014 across China. [9] [10] [11] The formula is as follows:
Where E represents the production of carbon emissions, EC i represents the consumption of the ith energy, EF i represents the coefficient of carbon emissions of different kinds of energy, f i represents the value of the standard coal coefficient of different kinds of energy. In this paper, EF coal =0.7266, After calculation, we get the average relative residual (relative residual equals to the predicted carbon emissions subtracts out actual carbon emissions and then divided by the predicted value) of the actual values and predicted values, which reads 0.0709187. That means the model imitation has a good result. The algorithm of average relative residual is that: firstly, using the predicted values subtract out the actual values and then dividing by the actual values, finally averaging these numbers.
By observing the regression equation, we can easily find that the population, consumption of coal and the proportion of the thermal power are the main factors influencing the carbon emissions from thermal power industrial.
Conclusions
This paper firstly analyzed the current thermal power situation in China, and then determined several influential factors by referring the Kaya identity. Finally, the Partial Least Square Regressive model was applied on this issue. To validate the model, this paper calculated the actual Carbon emissions from thermal power industrial by means of the formula formulating by the Intergovernmental Panel on Climate Change's 2006 guide from 1991-2014 across China. Through calculation, the average relative residual is 0.0709187. Under the model, we find that the population, consumption of coal and the proportion of the thermal power are the main factors influencing the carbon emissions from thermal power industrial.
In addition, the structure of China's electric power is mainly the thermal power and the energy structure "rich coal, lack oil and miss gap" determined the thermal power industrial mainly used coal. This phenomenon results in China becoming the biggest carbon emission country in the world. To reduce the carbon emission, China should go on optimizing the power structure.
Based on the results of the model, and with the implement of two-children policy in China, the population will continue to increase and the demand for power will increasingly crease. Thus, how to contain the emission of carbon emission is becoming a critical problem for China. For the moment, optimizing energy structure in the thermal power industrial and advocating wind power generation and solar power generation are effective ways.
